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If r,rnpoc0epbl K t{3MeHeH HqM
Hanpq)<e HHo-leQopv t l  po -
BaHHOTO COCTOqHnfl BOnoB-
Meulaloulr{x nopoa.




BaHUq no noucKy f l{Apore-
oJ.r of l{qecKl.IX npeABecTH 14 -
KoB 3eMJ'Ierptceuuil ua ceru
craH llr{ii flerPonae,roncro-
fo noJ'rHfoHa, Bl([rcqatotlll{x
cKBilKrrHbr t{ ucro.{Hl4x[. flo
pe3ynbraraM I43MepeHl{l'l }poB-




XI{MI,IqECKOfO COCTABA BOAbI I4
fa3a noa3eMHbIX BOn B CaMO-
t4 3,'l LIBaIO UII{XC'I C KBa)KI4 H aX
14 I,ICTOII HI,IKAX YCTAHOBIEHbI
ocHoBHble 3aKOHOMepHOCTH
npo f l  BneHr { t  f  t { npo feono -
f  uqecKL l x  npenBec rH14KoB
KaMqaTcKt4x 3e\ ,ueTptceH t4 t4
14, s,7, t2l.
I . AuoMarlL,F{rle u3MeHeHuq
napaMeTpoB  x l . r  M I4qeCKOfO
14 ta3OBOfO COCTaBa IlOn3eM-
Hbrx BoI B CaMOh3JrI l {BaIO-
tuuxcq cKBaxl.{Hax n ucToq-
HKaX (rUlpofeoxuMhqecKue
npeaBecrHI4KI4 ) H a6,rrcaalorca
npeilr,rpuecrBeHHo nepen cruIbHIIMI4 (M:6,6-7,8) 3eMrerpqce-
HurMr.{ Ha rr4noueHTparlbHbtx paccroqHHtx R<90-320 rl'r. Tarure
3eMreTpqceHl,lt xapaKTepH3yloTcfl 14HTeHCt'IBHOCTbIO Cel4CMIlqeC-
roro eo:neiicrsru M/lgR>3,1-3,5 t,r ee,rhqtlHavu 6atrulHocfll He
uesee 4-5 6a,r,roe no ttrKa-fle MSK-64 B nyHKrax Ha6nrcneHfiri.
3a6,ranonpe ue HHocrb pa3Bl4TH tl raK,Lx a H oMarl u ri no :ev,r erpl -
ceHull cocTaBqqer aecqTKtl cJ,'roK - Mecqubl.
2. {DopuuponaHne fnnpofeoxr'tMl'IqecKl'{x npeaBecrHl'IKoB Ha
craAr{rx rroaf oroBKI4 3eNuerptl ceH[ii o6yc,lon reHo l{3Me HeHI{eM
yc,lowrii rr{nponr.t HaMurlec Koro B3a t4 M one i.{crB H s noA3e M Hbrx Bor
C pa3[I'rqHbIM XHMUq9CKI4M COCTaBOM B BOAOHOCHT'IX CIICT€MIX]
nHTalotulx caMoLIS'n4Baruurl4ect cKBaxt'lHbl I4 I'lcrorIHl{Kl.l. 14cro'{-
uuraur.r QruotuoBc KoHTpacrHbtM xuMlrqecKl4M cocraBoM u $nru-
qecK[Mtt cBoi4crBaMu qBrlqrcTcq nopoBble Bonbl BoAoBMeIuaouII4x
cpea c aeoiiuoii nopucrocrsto npu yBeruqeHl414 fipoHlluaeMocrl4
HI'I3Kofiopl4crstx 6,roroe u y,r) ]ueHuq u-x runpaequqecKoii cstiltl
c BbtcoKonopucrltltn 6,rorauu, rrtl6o rrupaB''luqecKI4 cBq3aHHble
loHbl, conepxa[the flon3e\,lHble Bonbl c palntl'tHoi;i MHHepanhSa-
ur4 efi . n4nporeoxl'lM}'t qecKI'Ie npeABecrH t't KI{ B u3Me HeHI4-'LX ra3o-
xH MuqecKofo cocTaBa Boabl I4cTotIHl'l KoB LI CaMO t{3,rII4BatoUII' IXCq
cKBDKHH Mory"r @opultponamct LlcKilloqurer'IbHo rlpl4 H3MeHeHI4 H
KOJII{qecrBeHHof0 coorHo[IeH Hq Mexly cMe[Ir4r]arclul4Ml'lcq Bona-
Mr4 B BOAOHOCHbTX Cl{CTeMax tull{ B crBoJIe cKBDKI4HbI (BbIBO.4llUeM
KaHiure ucroqHttrca). Tarue qB,'IeHuq Mor)'r eQQerrnnHo pa3Bl't-
BaTL,cq nptr lI3MeHeH Hl{ npoHuUaeMoCTH BonoBMeuIarcUl'LX [OpoA
BC,.reACTBUe HepaBHOMepHofo pa3Bl4TI4t rpeut' lHHol' l ahnaraHcl'tt' l
B O6'E'eMe BOAOHOCHbIX CLICTeM, COAep)KaUI[X B COCTaBe nopoBofo
Q-rrrorzla ra3oBylo Oa:y [61|.
" - t
Puc .  1 .  Xapax repuc r r xa
ceIcrralr.{ecr}rx ycnoeltfr
KaMqarrH: A *  cxet ' ta pac-
notoxeLlL4u cet4cMt4qecKux
nof lcoB, cxoAaul t4xot l  B
par)4oHe KaHararrn [1 1 ]  n
rpaHrlubr rnroct feprstx
fr i r14 r  {Bbi , [ ,ereHbi  Kpaci lb l tu l
qserov) 13l :  TO -  Tiaxoore-
aHCKaq nr i r4ra.  CA -  Ceee-
po -Avepu ra r r cKaq  nn t ra ,
EA -  EapaauarcKaf l  nni lTa,
65  -  Sepun roBoMopcKr l l
6no r ,  OX  Oxo rovopcxan
Mr rKpon rh ra l  5  -  paapes
ceuicrr , ro$oxa,r t ,nou 3oHbi
[ tF yqaclKa.  noKa3aHHOlt ]
H a  B p e 3 K e  [ 1 1 ] :  1 -  K o H r y P
cc r , ncvo$o lanuuo i  - l o ru t .






, r a ;  3 , ! ' , t o p c r o e , q H o ;  4 * B y l K a H b r , 5 - n o r i o x e s n e o c u x e l o 6 a , B - x y l a y r i n r r a H u t t a r p a Q u r B b i l l e n e H i l u
cer. : rctur4,recxou 3Heprr . l t i l  a .1962-2000 r t  H MoMeHrbr 3eMnerpeceH/r . i  c  M.:6,8 ( ra6ruua):  l - lV -  nepuoAut
CetlCti't il leCrOll aKTtl B,13aLi,|4 i'l
3. B r.r:ueHesulx ypoBHl Boabl B cKBa)KfiHe El n'raporeo-
Ir4HaMr.rqecK[ii [peABecTH14K B oopMe noHl'  I)KeHuq ypoBHq
Bonbr c noBbr[reHHoIl cKopocrblo B TeqeHLIe cyroK - [epBbIX
Mecq IIeB 3aKoHoMepHo npotBn.serctl nepea 3eN{J'IeTpqceH I4qMI4
c M>6-7 Ha r l4l loueHrpanbHbIX paccroqHuflx.[o 320 ru [4].
4. Han6o,ree qpKl{e aHoMaril{u xt4M r4rlecKofo cocraBa caMoHS'II{-
Baroulrxcq CKBDKI,IH Cl{HXpOHHbIe Bapl4aUI4l.I }pOBHtl BOnbI B^qB}X
nuesoMerpr.rqecKhx cKBa)KIIHaX Haoffonaqt4cb nepen cil,qbHetllxtl\'l
Kpououxulr:eM;lerpqceHlleu c M:7,8, R:320 to't [5, l2].
B Hacroqueii pa6ore npercraBreHa cxeMarllqecKaq Mo.[enb
cBfl3u BbIqBreHHblx aHoM&q}{l{ B pexHMe noa3eMHbIX BOI C
r{3MeHeHr.nM 14 cellcMI4q HOCTL{ h neoopMaU}4 fl M t4 3eMHOii KOpbI
Ha cTaanqx noaforoBKll cl'lJ'lbHbIX 3eMnerpqceH[I.l c ] {eToM
ce i. i  c M ore KTo H t{qecKnx ycnoBli  r i  Kauqarc ro ro pe f u o Ha.
B ocHony pa6orbl roJrloxeHbt orIy6n[KoBaHHbIe Marept{arlbl
celtcMon oruqec KH x, reole3 H qecKLlx l,I |I4.IIporeo,'lo rt{qecKl'Ix
Ha6nro.4eHuri,  noJI) reHHbre B.<D. Baxruaponltu, E.14. lopae-
eBbrM, A.A. lycenltu, B.M. 3o6r.rHsru, I lH. Konbr,roeoi i ,  H.M.
KpanveHro, B. E. JleslaHlr M, B. 14.,r leetal{oi i ,  M.A. M aryclru-
Huu, I-B. Pr6uHuHrnt, B.A. Ca,rrurxoetrN{, I lA. Co6o:reeuu,
C.A. (DeaorosuN{. [O.M. XarresrqeN4, B.H. t{e6poabtM I{ / Ip.
Brrno.n Heusoe 0606ureH14 e pe3ynbraroB I4 HcrpyMeHTarIbHblx
naH Hbrx ceiic Monof I'lqecKLIX, f eo.4e3ur{ec Kux 14 rI'IApof eono-
rr{qecKr4x Ha6nloaeHt4l l  1980-1990-x roroB, Koropble npo-
BOAIIJIT4Cb B Ue,'lqx nol4cKa npenBecTHHKoB 3eMnerpqceHul{,
HanpaBneHo Ha co3.[aH 14 e perl{o H aI bHo t'   l Mone,'l l{ npoueccoB
noAfoToBKr4 3eMneTpqceHLil4 u tlB:nfleTcq Ilo,'le3HblM .[ntl pa3-
Br4THrr Cpe.lHe-KpaTKocpoqHbIX MeTOAOB I{X npofHO3a.










I  I  l l v 2
|  |  l t l  Iu :  "  )
38 ffiffiffiHElEte
; ;:i.:.,;,:::l':::L::,:, r .i::..., :, , :,, . l;,...,,,,'
Xapaxrepr.rcruKa cefrcMoreKTonlrqecKux yc,ronlrfr Kam-
qarKr,r tl Bapuauun ceftcnn.tecxoro pexuMa n 1962-2000 rr.
fI - oe KaN{qarKa H axonr.{Tcr Ha crbrKe,ruroc$epnsrx Ko HTr4 -
H e HTa[ bHbrx Merarrrr.rr Enpasr.r r7 c xo ii, Ce nepo-Avepr4KaH -
crori u Tr.rxoorceaHcrori oKeaHu.recroit nlrr.mr,r. B ra.{ecrse
nrrr.rr MeHb[rero [opq.4Ka n paiioue BbraeJ'lrlorc.s Oxorouop-
cKaq nrr4Ta Ko HTtrHeHTarrbHoro r .rna r.r Eepun ro eouopcruii
6,ror [3] (puc. 1A). lpaHr.rulr nnr{r rpaccupyrorcrr cericuu-
qecKuMtI f ioqcaMLI. Hau6o,ree 14HTeHcuBHas cericNlIa.IHocrs
npr4ypoqeHa K KoHraKry TuxooreaHcroii u OxorouopcKoii
,rnroc$epHrrx nrr{T.
Onpeaelatounu $arropoM TeKToHhqecKoro pa3Buruq
KaM.{arcroro perlroHa lBnqercq BbtcoKafl cKopocrb ABLDKeHI,II
TuxooxeaHcrori uurbr, cocraBJ'rrrcru an 9 cxr f rol,. !,euxeHue
Tuxoo<eascxoii n,rnru co3aaer r4cror{HrrK $poHra,rrultx
Harrpr)KeHr.[{ c)KaTvtr ceBepo-3aflaaHofo HanpaBr.reHr.rq B 3oHe
KoHTaKTa Tr{xooreancrorl r.r Oxorovopcrorli n,rrlr. Oco6ennoc-
TLI reOAt{HaM14Kl4 H TeKTOHOMafMaTI4qeCK[X npo[eCCOB B STOtI
3OHe B [O3AHeIInLIOUeH-r{eTBepTUrIHOe BpeMfl CB_S3bIBaIOTC_fl
c pa3Br{rr{eM r,ry6oxoii Hax,roHHoii ceiicuo$ora,rruoii :ourr,
B flpelenax roropoil cocpeAoroqensr 6o,ree 907o raM.rarc-
Kux 3eMnerpscenwrt, B T.q. crrJrbHerturue c MarHr{TyaaMr.t Ao
8,5-9 (ptzc. lE). B roxuoi,r.sactv. n-oea KaN{.rarKa sra 3oHa
paccMarpuBaercq KaK o6nacrb orHocurerbHoro cMetueHr4q
HarBufaroruefoc.s KoHTr.rHeHTiurbHoro crpoBo,rly)KHo r  6noKa
r4 nononBr.rrao[Ieroce oKeaHuqecKoro 6,rora I l].
B rope n-osa KaN4.rarKa 3eMJrerpflcetrs npoHcxorqr
3Harrr{Te,rrbHo pexe. I, lx paclpereneHr{e [Meer cra6o op-
raHr.r3oBaHHyro crpyKrypy. OHra npnypoqeHbr K KpynHbrM
pa3noMHbrM 3oHaM, rpaccr{pyrcurlM rpaHr.rur,r,r u ocQepuurx
nr,'Iur H o6palt,rarcuuM Bocro.rrrrrii u Cpear.rHHr,rii xpe6rsr,
,r tr6o cnq:aHbl c Byr' IKaHHo-TeKToHuqecKtlMu f ipo[eccaMl4
B npenenax BynKaHr4qecKr.rx noqcoB. l,ry6r.tru KopoBbrx 3eMne-
rpnceuui.i He npeBbrtrrator20-25 xv, a Har.r6onbrrr4e Be;urrn{Hbl
NrarHuryr cocraBJ.rrJ'ru{ 5,5 -7,0.
B H acroq ueli pa6ore r4cnonr,:yerca $oprraa,rr,Haa xlaccu$r.r -
Ka[ll[rll 3eMrerp sceuvii no ?Hepr].u4: cr.u*reiiruulrr{ Ha3L,rBarorct
3eN,LrrerpqceHr.rr c MarHr{rynauu M>7,6; cr4J.rbHbrMr{ - 3eMnerp.s-
ceH r.nr c M=6, 8-7, 5 ; cpeAHr.rMr4 - 3eMnerpqceHr4 s c M= 5,6-6,1
r.r QoHonrruu Ha3brBarorcrr 3eMnerprceHnq c M<5,5.
Ta6nuua
Xapaxrepucn4Ka crnbHbrx (M,:6,8) 3eMnerpeceHufr Kanirqarxr
1 962*200O rr.
f lpuue.raHre:  geesgoqroi l  noMeqeHbr 3eMnerpqceHr4q,  B cBF3t4 c
KoropbrM14 r lHcrpyMeHranuuo sa$ulrc l rpoBaHbt coBpeMeHHble Ae-
$opvaqrn sevuoi  ropur.
3a ne pr.ron Aera,'r b H br x ceiicMonoruqecrux H a6,r toae snii
c 1962 no 2000 r. B npeAenax Kavqarcroii ceiicuoaxrnBHoi
:ouu (50-58" c .u. ,  156-165'  n.4. )  Ha uy6uHax 0-100 ru
rpor{3orxJ'ro 14 :eu,rerpxceHui;i c M>6,8 (ra6,ruua). flo,ro-
xeHr4e o[r4ueHTpoB 3eN4nerpflceHnli punonurcq Ha pr.rc.
2.  6o,ruura.s qacrb r . rx  nux ( l -4,  6-9,  1 l -1 4,  ra6,ruua)
orHoc[Tcq K Me)Knrr,rroBbrM 3eMJ.IerpsceH[qM. Co6srrrle 5
npencTaBnseT BHlTpr4[nr.rToBoe 3eMr'r eTpq ce H l,Ie, cBr3aHHoe c
pa3pyureHr{e M KoHrr{ H eHraJrrHoii n,r l.rrrr. Co6 srrne I 0 npea-
cTaBJ'IqeT eKTOH14q eC KOe 3eMneTpqCe H tIe B ByJl Ka H hq ecKoM
parroHe, [por43ourenuee onHoBpeMeHHo c sKcnJro3r{BHbrM
I43BepxeHr.reM Kapnucroro BynKaHa H noaBonHbrM u3Bep-
xeHrleM B Ka-rrbnepe Aranenl.tr Hayr.
1983-1984 1 992-1 997
3 1
1 . 2 2 . 1 1 . 1 9 6 9  M  =  7 . 7
2 . 2 4 . 1 1 . 1 9 7 1  M = 7 . 1
3 . 1 5 . 1 2 . 1 9 7 1  M = 7 . 8
4.28 .02 .1973M=7.5
0 2 . 0 3 . 1 9 9 2  M =  7 . 1
08.06 .1993 M =  7 .4
1 3 . 1 1 . 1 9 9 3 M = 7 . 1
.  0 1 . 0 1 . 1 9 9 6  M  = 7 . 0
2 1 . 0 6 . 1 9 9 6 M = 7 . 3
. 1 6 . 0 7 . 1 9 9 6 M = 7 . 0










Puc. 2.  Cxerurr t  pacnonoxeHnc o{aroB cHJtbHbrx KaMqarcKr4x geMnerpgceHf l f t  Bo BpeMc ceicrarqecxrax aKTl tBh3aq!4f i :  1969-197*t  r r .
l 9B3  1984 , '  1992 . t 997 t r  3ee :doq ra r " r r i r oHA3a rb r  : ) n l l r r eH -ph  3e \ rne r r l qceFL4 l .  J , q r l r qcAM!4  oaaT143e \ l ce rpFCL ' r , ! r r { noao r t r p r r t o I aN l  : epBb r (
c\ 'ToK. hoMepa 3et4rerpnceH14i i  coot  nercrayi t - t  r  HoMepaM s ra6ruue, Cepurru xsagparoM noKa3aHa reppr,r ropt4n l lerponaBnoBcKoro tcJ l t4rcHa. Ha










c.  Ul . ,
rpaA.
8 . 4 . ,
rpaE. M"ot M*
969.11.22 57,70 163,50 25 7,7 7 .7
z 971 .1 1 .24 52,77 159,66 100 7.3 7.5
3- 9 7 1 . 1 2 . 1 5 I  o J , J C 25 5,4 7 A 7,8
4 973.02.28 50,40 156,70 70 7,4
5. 983.08 .17 55,64 161 ,52 98 5,4 6 ,9 7 , 1
6- 984.12.28 56,1  8 163,44 1 9 4,0 7 , 5
7- 992.03.02 52,76 160,20 20 + ,o 6,8
8 993.06.08 51 ,20 157,80 40 4.9 7 ,4 7 ,5
9 9 3 . 1  . 1  3 51 ,79 158,83 40 4,6 7 , 1 7,0
10" 996.01 .01 159,43 0 A A 7 ,0 6 , 5
1 1 996.06 .21 51 ,27 159,63 I 3 .9 7,3 6,7
12 996.07 .16 56,00 165,05 40 3.4 7,0 6,5
13- 997.12.05 54,64 162,55 1 0 5.5 7 0
1 4 1999.03 .08 q,l 7 E, 159,87 t 3 4.2 a 1
1969-1973
7 o  u p n u r  2 O O B 39
Cu,rls e r.i u ne r{ cr{J'rbHbre 3eMnerplceHr{fl npoltcxoar4n h
B Teq e H He Tpex Henpolor.t xr4TeJr bH bIX I4HTepBiL'loB pe Me H u :
I  -  1969-1973 rr . :2 -  1983-1984 rr .  r . r  3 -  1992 - 1999 m
B reqeHue rperbero r4HTepBana BbrneJ'I t lorcq rBa nepr4oAa
aKTLrBr43auuu, pa3.qeneHHbre aBy)c[erHuM noKoeM. Ha pr.rc. I  B
npeilcratsneH KyMyntrnBHbrt i  rpaQtlr BbI.I Ie, ' teHtle c i icMt4-
.r ec roii gHeprlru B npeAeJ'Iax KaM.Iarcroti ce iic MoaKTr'IBHoii
3OHbI B COnOCTaBJ'IeHI4U C MOMeHTaMh Cl' lJIbHbIX 14 Cltf lbHefitxi lX
3e N,r J.r erprr ce H r.r i;i. lpynn rr ra K 14 x 3e MJ'Ierpn c e H u ii B KoJ'r H q ecrBe
or aByx ao qerbrpex co6bITui i  coorBercrBytor cryneHbKaM
KyMyn.qrr.r BH oro rpa$u ra, Korop br e o6yc,ron,reHrl yBen h qe -
HHeM Cet{CMLtqeCKOfO 3HepfoBblneneHI,Iq B pe3y, ' lbTaTe 3eM-
,rerpaceHur.i c M>6,8. Orctoaa cneAyer, qto e cei.icr\,rl.4ttecKoM
pe)Kr.rMe KaMvarrh s 1962-2000 rr, MoxHo BbIneJ'Ir'Irb qerblpe
nepuola cei.ic r,t4 qecroiti aKruBl{3aur.'r Lr ( I - I V). Ec,ru oue H I,I Barb
nporon)KnTeJ'rbHocrb raKhx aKT'.rBurautt i . i  no BpeMeHI4 or
N,roMeHTa BO3Hfi KHOBeHl.Ig [epBOfO .IIO MOMeHTa nOCJ'IeAHefO
3eMneTpqceHHn B fpylne, To cpeaHttl npononxl4TeJ'lbHocrb
axrr.reu3a[[ i i  cocraBJ.rr ier 2,1 roaa, a nx cyMMapHat nponon-
)Kr{TeJ'rbHocrs - 8,4 rora, hJ'r}r 21 ,57o or o6urero BpeMeHLI
Ha6,rnneHuii  (1962-2000 rr: ,  39 ,rer).  Cpeanal rponon)Kn-
TeJ'rbHocTb Bpe Me H I4 $oHonoro ce l.ic M t4 qec Koro pexl'tMa .|ln rl
KaM'{arxil no naHHbIM o qerbrpex nepuonax orHocr4Ter'rbHolo
cer. icur.rqecrofo roKori cocraBrqer 7 ,2 rola nptl  pa:6poce
BeJ'rr.rqr4H or 10,4 lo 2,1 ,rer. CynrnapHal nponon)KurenbHocrb
$oHosoro cei;icMr.r.recrcoro pe)KLIMa cocraBJ'Iser 30,5 ,rer r.r,ru
78.50,6 or o6utero BpeMeH14 rerirrrbHbrx sa6"ryrcreuuri.
llpuneneHHrre naHHbre no pacnpeAeneH14ro o4J'IbHbrx 3eMre-
rprceHui;i 1962-2000 rn yKalbrBaror ua uec,ryvai.rHuii xaparrep
l{x rpynnnpoBaHr.rrr Bo BpeMeHr.r. flpn cpeaHeii noBropreMocrr.l
3eMnerprceHuii  c M>6,8 0,36 co6urui i  /rot,  (14/39) utu't  - l
co6urrue B TpH rona, Ha r{HTepBane BpeMeH r,r 2, I roaa, patsHono
cpe.(HeMy uHTepBany BpeMeHr.r ceticl,ru.{ecroi;i arrtieIr:lauHil,
o)Kl4laercri B cpenHeM MeHee onHofo ct4J.rbHofo 3eMleTpqce-
Hurr (0,75). @arruqecrcn Ha KaxnoM I43 qerblpex BbrneJ'IeHHbrx
r{HTepBiuroB | - | V npo r.rcxo lt uto 2 -4 3eMJlerpfl ceH tt t.
3ro ronopnr o HepaBHoMepHocr14 pa3BHTHq cei'icN,{t4.rFroctr.r
Bo BpeMeHu B npeAenax Kamqarcroi i  cei; icMoaxrneuoi, i  :oHst,
KorAa nepHoAsr Qouonoro pexr.rN,ta cMeHqtorcr orHocr{TeJ'IbHo
KOpOTKT.TMU nephoaaMH cer: icuuqecrux aKTuBu3auhr, i ,  eK[to-
t13191r1r.1X fpynnbl cLIJ'IbHt tx 14 c I4'1 bHe ii u l4x leMneTpqceHui't.
Tarure arr[eu:auuu Ourcl.rpyror nepr.Ionbl IIoBbrrrleHHofo Bbr-
neJ.IeHI4fl ce r,i c M 14 qecKoii :uepruu u 3ata[ Iott hreJ'r bH ble cr anw
npeA uecTByrollrrx u M f eoilt.r HaM 14 rrec KHx n po[eccoB B cpeae
KaM.rarcroi.i cei.icN{oarrusHor)i :osu. fIo.[aHHurrv hHcrpyMeH-
TiLrrbHbrx Ha6,rtoneuui,i npoueccbr noarorotsKu cei.icN,ru.{ecrux
aKTLlBU3aUr.il4 H OTAer'l bH bIX Cttr'IbH btx 3e Mr erpq ce H H H Mo f yT
nporBr'rqrbcrr B Bapr4aur4flx pe)KHMa c,ra6oii ceiicNtu.{Flocru,
e leQopuauuqx 3eMHor4 Kopbr t4 B aHoN,ta,qbHbrx I, I3MeHeH[qx
reo@u:uvecrux 14 reoxuMuqecKux no,rei.r ,  BT.tr.  B r43MeHeHHr{x
frapaMerpoB pe)KuMa Iloa3eMHbrx BoA.
B pa6orax [8, l0] Bbrno,lHeHo uccJ'reaoBaHne apuaul.r i i
c,ra6or,i ceiicMu.{Hocrl{ B oqafoBlrx 3oHax cr{JrbHbrx KaN{qar-
CKLIX 3eMreTpgceHhH Ha OCHOBe nOCTpOeHI,If l  npOCTpaHC-
TBeHHO-BpeMeH HOfO pacnpeneneHl, lq
npof Hocrr4qecKoro f l  apaMerpa RTL,
n()3Bor' I trc[Iefo npocnell , tTb cMe Hy
pe)KuMoB cei ic l ,r  nqecroro 3arr. ' r  t  bq
lr cericr,rnqecroi l  amr.re14:a[uu. f Io
oLIeHKaM aBropa [0 ] ,  :a6 , ra roepe-
MeHHOCTb npoqBJ'reHUs aHOMaIbHOnO
3aTt4 I i lb t  nepen cunbHbtMH 3eMJ. re-
TptCeHUqM14 COCTaB,'ItieT .IlO TpeX ,'IeT.
rIporo,nxrareJr bHocrb cranuLl <Oop-
rtltorcoeoiir> aKTuBtI3aurln. cl,teH.qtoueii
cranhto lart4utbR, cocraBJrHer or I  urec
lo 1,5 ,rer. O6,'racrr nporo,reHnn eS-
Qerra cocraelqer " 100 ru. AHonanuu
cetcM H.recKoro 3aruubt LI nocneAylo-
ueii arrusr,r3aunl.r 6o,ree qerKo npo-
cr're)Kr,rBarorcfl ua r,ry6nHax 30 100 ru.
Cr.r,ruHure 3eMnerpriceH urr npor.Icxonrr
nper4MyuecrBeHHo B rpaeeo i , i  uacru
aHoMn'rbHoi.i o6nacrr4. PacnpeAe,'reu e
aHoua,r u ii napaMerpa RTL no ruroutalu







































Anolranun cefi  cuuqecroro
3aruurl,fl no napamerpy RTL
{
- XII.1992 r.





pa3plrBoB (AS) u renrlerpflcenHfl-
K.tacT
III.r991 r. - IL1992
\. t- -*






XII.I992 r. * XII.I993 r.
XII.1996 r. * XlL1997 r. B [ 0] furr BbrAereHHr Qopuroxoeoii
aKT[Bt{3atlllU B Oqafax 3eMneTptceHUU
7 . 9 er 13 (ra6,rnua) ncnoJ'rb3oBarHcb
napaMerp aHoMaJ.lLlt t  HaKonJ'IeHHbIX
n,roulaneii cei;icl,roreuHrrx pa3pbrBoB
AS i l  s r rae , reHrde le \4 re  r  p rceur . r f i  -
KnacrepoB. AHanr.r3 npocrpaHcrBeHHo-
BpeMeHHO|O pacnpeneneH ur  ce i i cMf i  -
qecKr.rx:aruu-rr.rii rro napaMerpy RTL u
BCfrrecKoB aKTilBHOCTU nO napaMeTpy
AS r.r no 3eMnerpfl ceHr.uM-K;racrepaM
loKa3brBaer (puc. 3), qro BbrAeJ'reHHbrM
Fpy[naM crrnbHbrx 3eMrerpqcenr.rrT I I I u






Pr4c. 3. PasefiTne Bo BpeMeHr4 M no nfloulaAu aHoManui ceicMr4yecKoro 3aruurbq no napa-
ruerpy RTL ra aHoManilft ceftclau..recxofr axrueltsaqnr no napaMerpy \S u no geunerpeceHrt-
eM-KnacrepaM [ 1 0] xa cragrnx no4roroaKu rpynn cunbHbrx 3eMnerptcenufr lll u lV: I - snn-
qeHrlJbr crr !bHblx 3eMrerpcceHvi t .2 - '  ennuenrp cruuHenuero aQrepuora KpoHOuKoro 3eMnerpg-
ceHr , r q5 .12 . i 997 r . .M -6 .B :  3 - t . l l e rponaenosc r -Ka r , , . qa r c rn i t , 4 *  3eM, ' l e rpnceHr ' l u -Knac repb t
l l ,  f  ^i l w -
X.1990 r.- X.1991 r.
ffiHElEzp
i  




MeHeHrl-r r Bpexr.rrr,re c,ra6oii cerlcMrrrHocrr{
Ha o6xlr.rpHr,rx yqacrKax KaNa.rarcroii
ceiicrloarrusHoii 30H br. [Iepea eo:lun rHo-
BeHr{eM rpyrrrr III r.r [V npor.rcxonr.r;ra noc-
Jre.rloBaTe,'lbHaq cMeHa pe)KrlMoB o6ur.rp-
Hofo ceiicMr{qecKoro 3aruubq v cta6oft,
noKa-f lbHoR aKTH Br.t3aut4 14, Tf l  foTeloueia
r paitouana 6ylyruero Bo3Hr4KHoBeHr4rr
c u-q bH blx le N,LleTptceH t1 R.
Taxue oco6eHHocru B pex14Me cna6oii
cetlcMI4qHocTLI Ha CTanI4qX nOITOTOBKI{
cHJ ' lbH br  x  KavqaTc Kt4x  leMneTpf l  ceH t4  h
paccMarpr.rBarorc-q B pa6ore [2] rar npo-
rrBleHue aKKoMonauHoH r,rx npoueccoB
B HanprxeHHor . r  eoro fHqecKor . r  cpene,
HaxoaquleLlcr B cocTorHr{14 npenpa3-
pyureH Hq. Cel. ic l ,r  r .r .recKr.{e 3arr4 rrrbf l
MapKr4pyror o6,racnr Ar4ccr{nau[r4 TeK-
TOHr.r.recKoH 3HepfHt4 qepe3 KBa3nIIJ'lac-
Tr.rqecKoe rerreHr,re ropHbrx nopoa. Ceii-
c M u q e c K a r  a K r r . r B H  l a u u r  ( Q o p u l o r u .
leMrerpfl  ce H 14 rr - KJ.racrepbt ) yKalbr tsaer
Ha nuccHnaut4 lo TeKToH 14qecKot4 SHepf 14 t4
no MexaHr.r3My xpyfiKofo pa3pyueHuq.
Cu,r su sle KopoBbre 14 BepxHeMaHrl l i isule
3e MnerpqceHr.r.q o6rr.rHo npor4cxor.qr
Ha rpaHr.ruax o6,racrerZ cericvr.rqecro-
fo 3aTHtUbq B 3OHaX C KOHTpaCTHbIMI4
r \ , rexaHHqecKl rN l14  ceo i i c  I  BaMi l  cpenbr  .
Mecrono,roxeHrle snr{ueHTpoB cr4nbHbrx
3eMnerpqceHnii  s orae,lrHbrx cnyqaqx
Mo)Ker coBnanarb c o6nacrqMr.{ cna6ori
aKTr4Br.r3aur4 Lr cei.icMr.r.{Hocru n Qopue
a H o \ 4 a J r  H  H  H a K O n J ' r e H  H  b r x  n J r o u a n e i l
ceucMofeHHbrx pa3pbrBoB, 3eMneTprrce-
H r.r ii- r,racrepon n $opuroroe.
fie$opMauuu 3eMnoft Kopbr Ha crarnnx
nonroroBKu g.rJrbubr\ teu.nerpnceHufr : r.rx
cBq3b c Bapfiarlr{qMil napaMeTpoB pe)${Ma
[oit3eMHbrx BoA. C na.{ana 1970-x roaoe Ha
Kauqarre [poBonrrcq r.rHcrpyMeHTanb-
Hbte i l lN,tepeH t4a coBpeN4eH Hbtx nBilxeH t4 i l
3eMHOi.i Kopbr, KOTOpbre rro3Bonun[ [Ony-
tlt 'tTb KOJ']l' lqeCTBeHH ble H KaqeCTBeHHble
oueHKI,I BeJII,ITII4H, CKOpOCTU, XapaKTepa
r . r  r 4HTepBanoB  BpeMeHh  aHoMaJ . rbHb rx
neQopMau [ f i  g  cs r r3 r4  c  Bap l4auhnMh
cerlcMuqecroro pe)o.rMa rr oraeJ.rbHbrMr,r
3eMnerprrceHunw l9l. B rournueHra,r s-
Hbrx parloHax HafrpaBneHu.q a3l,IMyToB
rraBH brx  oce i i  ne@opMaui l i i  cocrae , rs -
ror 45' (CB) u 3 15" (C3), r{ro corr 'racyercq
c o6urr4M xapaKTepoM Hanps)KeHHoro
cocroqHr.rr cpenL,r B cerTcuoQoran suoi.i
:oHe.  f Io  aaHHbrM Kpyuoron[qHbrx
c B e T o n a r t b H o M e p H b r x  r l  r \ 4 e p e H  f i  u  r o -
pr.r3oHranbHbrx ae$opuauuii u: o6cepBaropr.rr4 Mr.rureHHaq (7) u 5. 12.1997 r ( l3). flpoaor'r)Kr4reJ'rbHocru 6yxr cxarlrrI, no
o6HapyxeHbr rpeH.lbr c)Karuq rro BceM JrLrHr4trM co cKopocrbro oueHKaM aBTopoB [9], cocrae,raer or HecKoJ.rbKrix MecqueB no
-0 ,03  -  -0 ,16 '10  6  e  roA npu roqHocr r . r  u . luepeHui i  l -2 '10-1  repBbrxner .  f lepe . t3eMnerpqceHueu 17.08 .1983 r .  n , raeuoe
(puc. 4A). Ha $oHe rpeHnoB c)Karlrr BbrAeJ'reHEr 6yxroo6pas- yKopaq14BaHr.le r.lrtui'r npoqBnqr'rocb B reqeHr.re 198 I - 1982 n
HbIe )'KopaqItlsauvn JtuHt4i4, npeAuecrBy]oruue ceiicMr.rqecKr{M rIepe.l 3eMnerpqceH r.rev 6. 10. 1987 n cxarr.re Qurcu.rpoeiuroct
co6r,rr[qN4 c M>6,6, B qacrHocrr.r,  3eMrerpqceHr.lrrN{ 17.08.1983 s re.{eHr4e rona, a nepen 3eMnerpflceHvev2.03.1992 r. He

































1985 r 1987 r
Puc. 4.  l4sr \ . rexeHnl  Anux nxnui  cBeroAanbHoMepHbtx H3Mepesni  a 1979-2001 rr .  [9J
{A) x conocrasf ieHHe eapuaqmfr KoH4eHrpaqHu xnopa s soAe cKsaxHHH lK- 1 c HsMeHe-
Hr.r rMer 
.q,JrHH n[Hl l f r  ceeroAaJrbHoMepHbrx rsuepexu* a 1985-1995 rr .  {5} .  6ep: i , r ' ta;c,
Hble i f , !Hi l r .1 - -  cr .1: ' lbr ib ie 3 [ , {ngTcqceH;1s i r ]0r" leDa oorgerc. is \ ' ' ic ;  i rot le i la l , :3e: ,1-rer0F:ai ,1r ' - :1
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4 1
cxaTt{t [o oTneJ.lbHbIM JIUHI4flM npotiB"If l" I l {Cb B TeqeHile
[pr.rMepHo AByx neT. AM[nr4Tynbl c)KaTI,It cocTaBnflnt{ ilep-
Bbre enuHurrbr l0 n. Meuee BbIpa)KeHHbIe no aMn,'tnry.Ile t4 no
nponon)0.rTeJ'r bHocTt{ 6yxrlt cxarna Qlu rcltpoea-u I4c b n epeA
3eMnerpnceHr lqN{u  8 .06 .1993 n  (8 )  t t  13 .  I  l .  1993 r  (9 ) .
Vnpyroe ropx30HTanbHoe cxarue KoHTLIHeHTa[ bH btx pario-
HoB Ha craauqx noaroroBKl.,l cei,icMuqecKllx aKTr.lBt43auHil I l-lV
c nocJ'renyrcrunM pacTq)KeHI4eM B rleplron aKTtlBu3alll.Ilt Mo)Ker
6rrrr csq:auo c ycKopeH14eM acei.tcruuqecrcoro aBIDKeHt{.q oKea-
HuqecKoro 6,'10Ka B HaIIpaB,reur.l.r C3 nepen 3eMnerpriceHLIlMI4
H r.{3MeHeHUeM XapaKTepa efo nBn)(eHus Ha npoTI{BorIoJ'Io)KHoe
nocJ.Ie 3e MJ.r erpqce HLlll.
f Io nannnu M HoroJ'rerHLIX rr4aporeonort{qecKux sa6,rro-
aeHur{ ycraHoBneHo, qro npoqBneH14e fuapofeoxl lMI' Iqec-
KOfO npenBecTHr{Ka nepeA cLInbHbrMfi 3eMIeTptceHl, lqMLl
Har.r6o,ree HarexHo perucrpl{pyerct i  B nJ'IaBHbtx IIoHrd)Ke-
Hr,rqx KoHueHTpaIrur.I  xnop-r4oHa B Bone cxsaxraHsl f  K-l
B reqeHrle Mec.slteB [7 ,  121. Ha plrc. 4E nptteonurcq corIoc-
TaBr ' IeHLte  H3MeHeHt I t i  An t t  H  n i lH1414 cBero laJ ' lbHoMepHbIX
143MepeHl{r4 c Bapr4auuqMr,r KoHueHTpaul4u )Lqop-uoHa B Bone
cKBaxr4Hbr  fK-1  :a  nep l4on 1985-1995 r r .  I louuxenr ' t t
KOHUeHTpaUT{I4 Xnopa f lpKo Bblpa)KeHbl f lepen 3eMneTpq-
c e H H r r M r . r  6 . 1 0 . 1 9 8 7  r . , 2 . 0 3 . 1 9 9 2  r .  n  1 . 0 1 . 1 9 9 6 ,  r o r o p u r r ' r
TaK)Ke rrpen tx ecTBo BaJ'Io oTH oc HTeJ'I  bHoe yKopaq H BaH l ' l  e
143Mepr.rrenbHrrx,ru H u r i  c BeronarbHoMepH btx t l  : l t  epeu l t  i ' i .
C, 'ra6ee nporBlrnocb noHI,I)KeHHe KoHlreHTpaufl  H xnopa I, I
yKopaq u BaH ve mutvi c Beronar'IbHoMepH bt x Ha6,rrcne H u i;i
nepea 3eMnerpnceHulMr . I  8 .06 .  1993 n  u  13 .  I  L  1993 r .
Cs.s: l l  BbtlB, ' IeHHbIx Bap H a un I; i  xt4 M l. ' t  Llec Koro cocraBa
lon3eMHbIX BOAbI C 3nU3O.[aMI,I fOpI' l3OHTanbHOFO CXarLIq
reppr{Topr.r14 f lerponas,roBcKof o n oJ'r 14 ro Ha o6t.qcuqercq
pa3Br4Tr4eM Cnequ$uuecKofo npouecca ooleltuoro ae$op-
Mfi poBaHr.rq BoaoBMeilIalour{x fiopol B npeile,lax BonoHocHblx
cLIcreM, [nrarourr,rx cKBDKLIHy. MoxHo npennono)Kl'trb, trro Ha
cranH rrx nonf oroBKr4 3e MJIerptce H nti o6pa:lynrcs noIIoJ'IH 14 -
reJ'rbHbre KoHueHTpaTopbr HanpqxeHilt l  B npenenax ceucMo-
Qorauruor,i 3oH bt BcJ'IencrB[e 3arpyAH eH ul B rlepeM e ure H u tI
oKeaH r.r qec Koro r{ KoHTI,I H e Hra[ bHoro,ltlroc$ep H ltr 6,roros.
OopnuponaHr4e raKr,rx KoH[eHTparopoB npI{BonI4T K pocry
uanpaxeHr,ri,i B cpeae ceiicvo$orausnoi;i :oHrt il conpoBo)K-
/:laeTct ropu3oHTilrt bH br M c)KaTI,IeM BepxH 14x fOp143OHTOB KOpt'l
KOHTT4HeHT&q SHrrX parTOUOS. B o6,'Iacru fpaHr'lubl Kopa-arMoc-
$epa r,roxer i lpoucxonurs rpanc$opr,rauus u:6urorlHbIX
H anpq)Ke H14tI { pa3 Bl,lTL{e <(nof paHuqHo lo)> cJ'Iot TpeUII'IHH ot{
ntiraraqcltL,t il] n nolooueualourux nopoaax t{ I,I3MeHeHr.Ie
r.rx rrpoHr{rraeMocru. I IoHuxeHr.te KoHueHTpauut{ )c[opa B
Bone orpoKaer! B nepBylo oqepen,bJ nporlecc pa:6an,reHnr
[o.q3eMHbrx Bon, coaepxaruilxcq s nuratoxLei.i soAoHocHoii
c14creMe, MeHee MHHepanl{3oBaHHbrvr.r (npecHtlut l)  noaa-
Mr.r, pacnpocrpaHeHH bIMI{ B np 14 no Be pxHocTHbIX fpyHro BbIX
Boro H ocH brx ropr43oHTax. Orcrcna cne.lyer, I-rro AI4J'IaraHcltq
B BOnOBMetUarc[Ir4X nOpOnaX Ha CTanl4qX nonroToBKl'I 3eMJ'Ie-
TpqceHuH pa3B[BaeTcq f lpe14MyuIecTBeHHo B caMblx BepxHI4x
3oHax BonoHocHori cHcreMbI, nr.ITaloureri  crnaxr.rHy fK- L
flpil pa:nuruv ruraraHcrfir e 6o,'lee r,ry6orux fopt't3oHrax
3eMHoii Kopbl cnenyer oxt{narb tr:6lIro'{Hoe nocrynneHl{e
B nr.rTarouylo Bo.[oHocHyIo cucTeMy BblcoKoMl.IHepanu30BaH-
HbIX Boa Ll yBeJ.II4rIeHI{e MtIHepant43atll{t{ I,I3,'ItIBa}o[tei,icq eoaut.
Taroe qs,'IeHue na6,rnna,rocb B Ter{eHue rpex MecqueB nepen
KpoHouruu 3eMnerplceHIleM, Kofaa n"tr 4TeJTbHoe noHtD(eHlte
KoHueHTpaur,n{ xnopa B Bore cKBoKr.trtr f K- I cMeHuJrocb Ha
efo 3aMerHoe yBenr4qeHne [12]. B 3roM cnyqae Mo)KHo npen-
nojlaraTb, qro pa3BuTLIe TpeufiH Hot aHJTaTaHcuI4 B BO.IOBMe-
ualoul4x noponax pacnpocTpaHt,'Iocb Bo BpeMeHIt oT BepxHI4x
ropr,r3oHToB x 6o,ree HllxHr.rM, coaep)KaurlrM noA3eMHble Boabl
c noBbr xeH Hoii  ur.ruepauu3au14eH.
Co oropoii rroJroBr4Hbr 1996 r. Ha Kar't.rarre Aei;icrByer cerb
GPS cranur.r i i  (KAMNET) B cocraBe neBqru nyHKroB rlocro-
rHHbrx r43Mepeuuii  [9].  f Io pe:y,rrraraM pentcrpauuu nepeMe-
ureHuri G PS-cranuur)i onpeae,reuur cpenHeronoBble cKopocrl{
cMeureHr4r :euHor)i  noBepxHocrr.r B nyHKTax Ha6noAeHI4i i ,
KOTOpbre cocTaBJ'rsror oT nepBbIX l,rl,r/roa ao nepBblx necqTKoB
uu/rol. Ha6,rrclaeurre cMeuteHr.lq coorBercrBylor Mo.lent4
cy6ayrur.rul Tuxooxeanc ro ii n,rtrrrt non Kauvarry.
B  cssgr , r  c  KpououxuM 3eMnerpqceHueM 5.12 .1997 r .
c  M_:7 ,8  (13  e  ra6 , ruue)  no  aauur ru  GPS-Ha6, r ronesut ) i
3aperr4crpr{poBaHbr nper-, Ko- 14 nocrceitcur.rqecrue aeQop-
MaLlHr.r Ha paccrorHnqx no coreH KM or 3[r4ueHTpa [9].  B
TeqeHue Tpex cyroK .[o 3eMneTpqceHil.q B 3nt{ueHTpa-[bHor'I
3oHe pa3Br,rBa,rcl poi i  3eN4nerpflceHnir c warctruarbHbrMtt
MarHrrrynaMrr M:5 4.
Ha pnc. 5 nprloo.lurc.q conocratsr ' IeHlle nepeMeuteHLrn
CPS-cranur.r i . i  l . r  l . r : tueuesut ypoBHq Boabr B cre. El t l  tO3-5
B reqeHhe 2,5 uec no KpoHouKofo 3eMJ'Ierptceuua. I lpea-
ce i icnruqecrl.re ne$opMauil  n, oco6eHuo qpKo rtpotBuBtrt He-
c r  B  nepeMeueHhr ix  6 , ' tuxa i . iu rux  K 3nr4ueHrpy  c rauut r i t
KLU, ES I u KBG, Bo3Hr4K,'rr.r :a I -0,5 Mec no 3eM,'IerpqceHr.lq
14 orpaxa-rrr4 rrpe.tlu ecrByrour4 e 3ToMy 3e MneTpqce H H Io npe -
ItMytuecrBeHHo aceiicMuqecKl4e .[BI4xeH nq s o6,1acrl4 oqara.
3a rpu HereJ.rr4 . [o 3eMnerprlceHr.It  Bo BpeMq pa3Burnq
npe.qce ric u r.r.r ec Kr.rx .[Br.r)KeH uit e rr:]N{ eu e H H rrx ypoBHt Bonbl B
aByx cKBaxHHax, ynaneHHbrx Ha 320 KM or 3nltreHTpa, 3ape-
n4crprdpoBaHo cr.rHxpoHHoe noHl4xeHue ypoBHl eoaur (puc. 5).
Koropoe BbraereHo B runporeonilHaltuqecrni, i  npenBecrHI,IK
sroro co6brrua [5]. B erou cJ.ryqae Bapr.raurnr ypoBHt Boabl
o6r,qcHrrtorcq nper.{ MyuecrBe H H o yn pyroi i  ne$opMauH e i i
BOAOBMeUIaIoUllT.TX nOpon BCJ'IenCTBUe pa3BUThq HHTeHCI.IBHbIX
npeaceiticMr,rqecKr,rx nBh)KeHl.rii s o6,'Iacrl4 oqara.
C,relyer orMeruTb, qro B pe)KuMe caMor.r3J'u,rBaout{xcq
cKBa)Kr.rH f r4.[pof eoxr.r MXq ec Kr4e aH o N,r iul 11 r1 ( f hnpo Feoxl{Mu -
qec KH e n penBecrH LIKU ) npoq Bn qn r.r c b B TeqeH l{e HecKoJ'IbKI4x
N, recr rueB nepea KpoHouKl lM 3eMnerpqceHueu [2 ] .  3 ro
yKa3brBaer Ha npenuecrByroruee 3roMy 3eMJ'lerpqceHLIrc y-
uIecTBeHHOe U3MeHe H Ue ycn OBil 14 CMetll fi Ba HUt KOHTpaCTH blX
IIo M 14 Hepan I43aUI4I ' I  Q,roulon B n I4TatoIUH x BonoHocHbIX
cucreMax. Kar yra:unanocb Bbrue! npolBr' IeHue runporeoxu-
MuqecKl,tx npenBecTHt4KoB Mof,'Io 6bITb cBfl3aHo c a,quTen bHoii
(uecaurr) 3Bon rour4eit i  npr4noBepxHocruoi i  soHur rpe uH H Hoii
LL4JTaTAHCLTI.1^ B BOIOBMeUIaIOUIHX nOpOnaX B npOUeCCe IIO.4|O-
ronrn KpoHouKoro 3eMJ'rerplceHr.Iq.
M oAe,rr npoueccoB noanoroBKlt cu!'Ibublx leiv.nerplceHlt fr
Kanaqarxs. Conocras,'reHue sapnauttti cericunqecrux, ae$op-
MauuoHHbtx H fr,rApoteonofl4r{ecKl4x npo[eccoB Ha craaHqx
noaforoBKI4 cI4J'IbHbIX KaMqaTCKr.tx 3eMnerpqceHul4 no3BorteT
BbIACJ'II,ITb NBA TI4IIA UX B3AUMOCB'I3H.
Ti{n I cooreercruyer Qopl,rupoBaHr4ro fr4rporeox14MuqecKr.rx
r1 fr.rApofeon[HaMuqecKhx aHoMa-[14t4 B pexi lMe non3eMHbIX
BOI Ha 3aK,'trcquTeJ.r bH O 14 CTanl{ U pa3Bl4TLtfl. Cel,tcMl4qec KOf O
3arr4ub.q Ha npn,rleraroureM ) {acrKe cei;icuo$oxa,rbHor,i 3oHbr,
conpoBoxnarcurefocq c)Karr{eM TeppI{Topr{u [Ierponaoronc-
KOf O rroJ'r nroHa. o6pa3o Ba u u e ycrol)iur,rB brx n pocrpaHcrBeH -
Hux o6,racreri cei.icM[.{ecKofo 3arr.nrrbr B rrpeaenax ceiicMo-
$oransnorl 3oHbr u nocnenyoueii cta1ofr aKrI4BI43auuLI Ha
cTanl4'lx IIoIf oTo B KLr c l{,'I bHbIX 3eMneTpqceHI4}.I pacc M aTp n-
Baercfl (e coornercrBr4r4 c Mo.leruo C.B. lo,rrauua [2]) rar
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Pr.rc. 5. l4rMefleuuc yponxefr soAbt a crs. 103-b, Ej u cnreu.teulrq
GPS-cranqrari Ha cra.quta no.qroroBKl4 Kponoqxoro 3eMnerpsce-
nus5.12.97 r . ,  Mw=7,8 (noxaaauo crpenKoi i ) :  tsKl ,  ES j ,  KBG. KLU
TlO, MAl -  GPS-r: rauLl , r i , r  Ki rv, r . i lcxor, r  cer i , r ,  N -  cMel lLeHi le B Hi inpi ta-
rreHurr l"O-C, E .- cH,reL{cr-ture FJllillrllaliJileuil14 3-8. lot-tu(rc}ilirjtbHrrrrr414
f lyllKi L'ltrlilslMt{ CI pCJlKaMtl IlOl<il3ailO Bpt} rv1u itp0uB.t0l [4r] | ,1ApOr e0/111-
HAMilgeCKOf  r rpe,qBeOr Hi lKa B L43MeHeHt4iX Vt j r ) r . tHr]  BLrI lor
cpe.{rr Kanvarc roii cerlc nro$ora,r luorl :oun, Haxonrue i,i -
cq B cocroqHtrr4 nperpa3pyrxeHu_s. Tarne npouecctr 6n,ru
BbIqBreHbI KoMIIr't eKcoM ceticrrlo,r onr.Iec Kl.tx MeroAon ( RTL,
A S, :elr,rerpqceHr.{rr - KJ'racrepu) u npo.sBnrrJ't tlcb B TeqeHt{e
nepBbrx ner .rlo Bo3Hr,r KHoseHfi q ceric14 14 qecKux arrneugauuii
lll (1992-1993 rn, rpu 3eMnerprrceHua) u IV (1996-1997 rr.,
qeTblpe :elr,rerptceuna).
II oeropnrc ura.scq coBoKy[Hocrb ceii cNltr.recrlrx, ae$op -
MauI{oHH brx r4 rr{nporeonof hqecKux flpoueccoB npotBn.snacb
Ha cpeaHecpor{Hon cTagl, l t l  nolroToBKr{ :eulerprceuufi
6.10.1987 r (o4truovHoe co6urr.re), 2.03.1992 r, (nepnoe :eu-
rerp.sceHhe B rplrrrre aKrr4Bu3aulrul'r. lll), 5.12.1997 r (Hau6o.nee
cllJ.rbHoe co6nrlre B fpynne aKruBr.r3aur{u IV). Xaparrepnrrii
uHTepBaJ'r BpeMe Htr pa3Bhruq co BoKynHocrr4 cei.{c Ml4.jecKu x,
Ae$opMaul4oHHbrx u rt{Aporeonorr{qecKr.rx npoqeccoB, cBrr-
3aHHbrx c nonroroBKorl cr4nbHbrx 3etrlerpaceHHI t{ l,rx rpy[n,
cocraBJrrrer rrepBbre ronbr - Mecqubr. flpu erol,r rr{,uporeonort{-
r{ecKtIe aHoMiL[I{u I4Melor HauMe H b[Iy]o :a6,raronpe ueHHocrb
npoqBneHt4r nepen 3eMnerpsceHuqMtr - or 9 ao I vrec. @op_
ML{pOBaH}{e rl{nporeO,'tOrzqec KUX aHOMa-rl l. ti [epeA Bo3H t4K-
HoBeH[eM clt]'IbHbtx 3eMJ'terpqceHni.t voxer 6url ceq:aHo c
pa3Bl4rneM npr.{ rroBepxHocruoii (<norpaH}.t.r Hoii,> no I I ] ) :oHu
Tpeur.rHHoH nunaTaHcLlu B BonOBMeUlarcrllr.tx noponax, H3MeHe_
Hr.reM nx [poH truaeMocrr.r ]4 ycn oBtr rZ rilnpo reonuH aMr4qecKoro
14 il4Jlporeou.rMt{qecKofo B3auMo,[eticrBl{r noroKoB nor3eMHbtx
BOn C pa3J'll4rIHbIM XTIMI'IqeCKIIM COCTaBOM Bonbl t{ fa3a.
Ha puc. 6 npencranreHa cxeMarnqecKaq Monerb, Koropa_q
o6lqcF{qer coBoKynHocrb 14HcrpyMeHTa-nbHo :a@r.rr<cr.rpoBaHHbrx
nporteccoB c yqeroM coBpeMeHHbrx rrpencraBneHr4 i lrexaHurr.r
pa3p).rxeHHrr Marepr{iuroB H ropHbrx nopor:r [], 2] npu nolroroBKe
cerlcuuqecxoi.i arrr.rst4ga[r4u I I I. B ocuose N.loneJ.u.r J'le)Kr.rr nper-
craBJ'reHr4e o Bo3Hr.rKHoBeHur{ tr pa3Bllrur.r o6unpHor)i o6,racru e
roxnoii qacr[ Asa.ruHcKofo 3arrr,rBa u sa lOxuol.i Kal4qaxe e
1989-1992 rr! B rpenenax xoropoii npoucxoruno ocJ.ra6,'reHue
ceiicur.rqecroro 3HeproBbrne,'reH ufl no MexaH il 3My xpyrr Kofo
pa3pyueHr4rr. 3ra o6,racrt BbrreJ'rqercr no \,t{Ht4MiurbHbrM Be-
rnrrr4HaM napaMerpa RTL, yra:unatorurNl ua QopuuponaHue
s 1990-1992 rn ceticl4u.{ecKoro 3arur.rbq (puc. 3). B 1991 n na
rpaHr.rue sroii o6,racru c ronrr,rHe HTa,'r bH br uu par,iouav u \DoBe H b
HanpflKeHHoro cocroqHr4q cpenbr noBbnx&qc.a. 3ro npoann'rocs
B !tsenur{eHr.tH cKopocrtr ropH3oHTarbHoti KoMnoHeHru leeop_
Mauur.r v cx'arvLl Teppr4ropr.rr4 llerponanroocKoro nor.rr4roHa c
avrururynor,i B [epBbre en.'10 6 (puc. 4A). Pocr uanpaxeHr4r:i e
florpaH r{r{Hbrx paiioHax c o6,racrorc ce r.icl,r .rqec xoro 3artrill bq
cortpoBo)Kn&rct c uroHq l99l r pa:nrlrileN,t npr4noBepxuocrHoii
3OHbt IpexII{HHOI4 nl{r.laTaHcI4U B HacbllueHHbtx noponax K0HTLI_
HeHTa"rr bHr,rx paii oHoB. Orpaxe H n e u 3To ro npo uecca q BJ,nrorct
f LlAporeoxllMt{r{ec Ku e aHoM iL.I t{I4 B pexil Me f a3o H ac bI IlIe H H bIX
repMoMr,rHepiubHbrx nor3eM H srx eo4 (pr.rc. 4 E). Pocr uanplxeH -
Horo cocro.qHlrq cpenbt Ha rpaHuuax o6nacrr.r cer.rclruqecxoro
3arr.r rrbr npoqBnq,lcfl e cr a6o ti aKTu Br,r3arr Ht{ ce ii c Nl r.r.{Fr ocrn s
erux paiiouax (Sopuuponanr.re aHolra,r n i.i HaKoruteH H brx n!.ro-
ruarei,i ce iic More H H brx pa3pbr BoB, noq Br'l e H r.re :e lr,rerpRceHu ri -
rcnacrepoe) (puc. 3). Tpu cu.q bH brx 3e MJrerprce H r.u;r | 992- | 99 3 rr. c
M:7, 1 -7.4 (rpyrna 3eMnerpqce Huii arru eu3aunu I I l ) so:nr.rrclu
Ha ceBepHou, ceBepo-3anatrHot h roro-:ananHoii  rpauuuax
oblacru ceficMu.{ecroro 3arnttlbq. 3rn :ell,rerpficeHuq H HX
a$repruoxrl npn Benr.r K pa3pyueH lruo o6,racru n,,racru LlecKorl
Ar{ccr.rnaufi}r TeKToH14qecKoH ? epf}4 r.1 3a cqer nepexola xpynKofo
pa3pyueHuq cpenbr Ha 6o,ree strcoxur,i uacura6utrfi ypoeeuu.
C,ra6oe npoqBreHue aHolra,rur) i  B no,[3eMHbrx Bonax neper
3eMneTpqceHwstttu 1993 | yKa3brBaeT Ha noHl{)KeHne ypoBHrr
HanpnxeHHofo cocroqHnq cpenbt B KoHTr4HeHranbH btx paiioHax
n ua ocla6,reuv,e vrv npeKpauleHne pa3Br.truq rperur,rHHor{ ntr-
r'raTaHcr.rr4 B BoIOBMeUIaTUUX noponax Ha cTanul,I pa3pymeHr,rrr
KoHcorrrr4nrlpoeauHor)i 6nacru cer,icMnqecroro 3a't.urxbr.
3 e l,r,r e rpa c e n u q N,{ c e ii c N,r u q e c ro ri a xr r.r e u : a u u u I V
(1 .01 .  1996 r .  v  5 .12 .1997 r . ) raKxe npenuecrBoBaro  pa3Br . t -
rue o6,racru cei icurlqecroro 3arr.rrt l tbq B ceBepH[,rx pai iouax
Kauqarcro i i  ce i i cuoar rusHot i  : loHsr  (pnc .  3 ) ,  ropu3oH-
TaJrbHoe cxarue reppHTopr4td f lerponao,roBcKofo nor'rr{roHa
no cBeroranbHoMepHbrM raHHbrM (pnc .  4 ,A)  H npoeBneHHe
rt{Aporeoxn MnqecKux aHo Nt a,T tI  i i  B pex H Nt e ca Nrou3Jl x BaIo_
ruuxcq crs. f  K- l ,  f  -  1 r.r  Mopo:Haq N9 I s re. ieHfie N,recqueB
[12] .  B  AaHHoM cnyqae!  raK)Ke KaK n  nepen 3eMlerpsceHH-
r rMr . {  aKTr . rB t r :auuu I I l ,  rn rporeoxuMi lqecKrde aHoMarr {u
B pe)KtrMe caMor.r3lrr.rBarouuxcq cKBaxuH N,roxHo o6lqcHurt
pa3Br.rrr{eM TpeuI}{HHoR nuraraHcH14 B BonoBMetualoi l I t4x
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Bropoii run (run 2) o:auuoAeiicrBl4rl rurporeorort{qecKl4x I'I
ne$opMaur.roHHblx npoueccog Ha6,'Iona[cl B cBq3u c KparKoc-
poqHofi cranr{eri no.4foroBKl4 Kpououroro 3eMnerptceHl4t t'l
npoqBr4ncr B q4HXpoHHOM pa3Bl{T}{l1 f hnpoFeoAuHaMl4qecKoro
npe.[BecrHr4Ka B u3MeHeHl,ltx ]poBHq Bonbl B IB]x cKBilKl'IHaX l'l
,[e$opMa[r4oH Horo npeaBecrHI4Ka rlo.uaH H bru GPS-Ha6,rroleruii
(prac. 5). Hau6o,ree BepolrHblM MexaHI43MoM QoputlponaHtu
f i4/lpof eOnI'lHaM 14 qeCKUX npeABeCTHI'IKOB B 3TOM Cr'I) lae qBIq eTCq
pa3Br,rrue nper4MyuecrBeHHo ynpyroti neOopMa[I4I4 B BoAoBMe-
urarcur{x nopoaax (n yclontlax crarllqecKl4 l{3on HpoBaHHoro
oTK,.ruKa lpoBHt Bo.IIbI B CKBa)<l4HaX Ha U3MeHeHl{e Ha[pq)KeH-
Ho-ae$opuupoBaHHofo cocroqHut cpenbl [5]) npu arruBld3aulll4
ceilcuorerrour{qecKr{x.IIB}.DKeHttit s 9n}lueHTpanbHoi,i o6nacru.
Bunoau.
l .  [ lo  ony6, r l lKoBaHHbIM, I laHHbIM,  oxapaKTepu3oBaHbI
ceijicMoreKToHHrIecKI4e ycnoBI4q Kal,t.Iarcroro peruoHa, oco-
6euuocru cer;cMu.{ecKoro pext Ma H coBpeMeHHux le$op-
uauufi :euuoi,i Kopbl B cBfl3u c Bo3Ht'tKHoBeHI,IeM cHr'lbHbIX
(M>6,6-6 ,8)  :eu , re rp lcenr l i l .  B  ce l7cMn ' {ecKoM pe)KI4Me
KaNa.rarru (1962-2000 rr) estAe,'IeHu qerbtpe nepnoAa cefrc-
M r4r{ e c KLr x aKt usvzauv it, BKrIor{ a to uI ux 2 - 4 3e M,'Ierpqce H h q
c M:6,8-7,8. Cpeauan npoaonxr{renbHocrb raKr{x aKruBl4-
:aurlfi cocraenfler 2.1 roaa.
OopuuponaHt,te ycroiiqt4Bblx rlpocrpaHcrseu Hltx o6,'Iacreii
ceiicM h.recroro 3arr4urbq B [peneJ'Iax cei;icuo@oxa,rtHoi.i ]oHbI
u cna6oi aKTvBr3au,tlv Ha crant4sx noaroroBKl,t cl4rbHblx
3eMnerprceHnii paccvarpuBarorcq (n cooreercrBlll4 c Moae-
,rsro C.B. f ic, ' trausa [1]) rar npoqBneHue aKKoMonauuoHHtIX
npoueccoB B HeoaHopoAHofi cpeae Kav'Iarcroji ceiicuo@o-
KanbHoil  :osut. Taxue f lpoueccbl vMerv Mecro B TeqeHple
n e p B br x r er no Bo3 H H K H o Be H H tt ce i,i c v r q ec r u x a xr il e 14 -]a uh iA
lll (1992-1993 rr, rpu 3eMnerpqceHr.ra) r.r IV (1996-1997 t.,
Llerbrpe seMnerpsceH 149 ).
VculeHnIo cel icMil ' iecrcoi i  arrueHoctLt B BLILg clr l lbHblx
3eMnerpqceHfir,r 3a Mectubl - nepBble fonbl rlpeluecrByer
fopl43oHTanbHoe cxarhe KoHTUHeHTaJ'IbHbIX pat4oHoB no
XAPAfiEPhCThKA
HA6NOl1AEMbIX NPOUECCOB @t43l,rqEcKA9 
14HTEPnPETAI-ltl9 CXEMA
O6pa30BaHue oOnafix
cei icMhgec(oro 3artrubq B
ABagi lHcKoM 3anrBe u Ha loxHori
KaMgarKe, ropu3oHTanbHoe
CXATtrE KOHTTHEHTANbHbIX











CtrHXpoHHbre npoiBf l  eHht
aHoMantr i  B pexIMe noA3eMHbtx
BoA tr il3MeHeHtri napaMerpoB
cna6oi ceucMtrcHocrtr,
B03HhKHoBeHtre 3eMfl erpgceHtri-
uacrepoB Ha rpaHtrqe o6nacrtr
ceicMtrgecKoro 3arrubff ,
V l . 1 9 9 l  r . - 1 1 . ' 1 9 9 2 r .
Pocr HanpgxeHIi  Ha
C, C3, lO3 rpaHtrqax
o6nacrx KoHconrAaqhx,
pa3ByrMe nprnoBepxHocrHot
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pocr HanpgxeHHu Ha rpaHtrqax
Pxc, 6.  CxeMarl r . recxas MoAelb npoqeccos noAt-orosxt t  rpynnbl
cxnbxbrx 3eMnerptceHnf i  Kar ' lqarxN 1992-1993 rr '  ( l l l )
f eone3u qecKr4M naH H bl M. fI onrorosra orAe,'IbHbIX cl'tr'l bHbIX
3eMnerprrceHuii l,roxer conpoBoxAarbcq aHoMitr'tbHbl MI'I ABLl-
xeHtI-qMLt 3eMHOI{ KOpbI B TeqeHI{e CyToK-MecqueB Ha lfino-
UeHrpa,'IbHbIX pacCTOflHI'IflX .[o A€CflTKOB-coTeH Kl'lnOMeTpoB.
2. PaccruorpeHbl nBa Bo3Mo)KHbIX MexaHu3Ma @opl,tnpoea-
Ht4q f uAporeoJ'tof 14qecKI4x npe.4BecTHl{KoB:
[poqBJ.reH he rl,IApofeoxx M uqecKLIX I4 fulpofeoAuHaMl'lqecKHx
npeaBecrHr{KoB 3a cqerpa3BL{'D4-fl Tpeuil H HOHnI{-[araHCI414 B BOIO-
BMe ularcullx nopoAax BonoHocH blx cl'IcreM, coaep)Kau{I{x KoHT-
pacrHbre rro xr4Ml{qecKoMy cocraBy ra3oHacbrureHHsre $,roN4st;
nporrBneHr.le fr4ApoFeoalIHaMHqecKux [pelBecrHI{KoB B
r,r3MeHeHr{ex ypoBHq Boabl 3a cqeT yfipyfofo AeoopMl4poBaHt'rq
BOAOBMeIUaIoU{r4X frOpOA npl,l aKTnBlI3auI4l{ cet{cMoTeKToHI'  I-
qecKux ABr4xeHni;i s o6nacrl4 6yayuero ouara.
3. fl pea,roxeHa MoAenb B3auM oc Btt3[ aHoMaJ't bH bIX t{3Me -
HeHuil B pe>t<fiMe noA3eMHbrx Bon, BapllauuI,t cet4cMr4qecKoro
pe)o4Ma r{ coBpeMeHHbrx aeQopvaufiii ua craAl,Iqx noaforoBKl4
cHJ.rbHbrx KaMlrarcKr'rx 3eMJ'rerpaceuuii 1987 -1997 fn, Koropaq
MO)KeT ilCnOJIb3OBaTbCs npl{ l{HTep[peTau[u naHHblx KoM-
n,.r eKcHof o feoor43ur{ecKof o M oHI,ITopl{Hf a B l{e,rltx oueH Ku
ceiicl,rH.recxorl onacHocrtr Ha KaNt.rarrce. Cpeguecpor{Hble
rr4lpofeo,'roruqecK14e npeaBecTHH KL'I B03HI4KaIOT Ha 3aK,'IIoql'l-
TeJ.r bHbIX craar.rax Qoplttzpoea H t4q cei.{cN,l t{Llec KoFo 3arl4lrbfl Ha
o6urupH sr x yqacrKax Kauqarcroii ce r.i c MoOoKan sH o ii lo H st,
Bo BpeMr c,ra6oi i  cel icMn.{ecKofi  arrtreu:auttt t  s o6, ' Iacri l
noreHuuar.r bHbIX oqaroB 3e Mnerpqce H uii. Vlxt nperuecrByer
fop1430HTIL'IbHoe C)KaTI4e KOHTU HeHTar'IbHblx pal'toHoB no reo-
4e3r{qecK14M naHHbIM. CpeAHecpo.{gbre rt4ApofeonofHqecKlle
npe.[BecrH].rKr.r o paxalor 3KcrpeManbHylo craal{to pocra reK-
TOH r4rrecKr4x uanpaxeH tri.i np H n oAroroBKe c hJl bHbIX 3eMJ'Ie -
rpnceHui;i u o6ycnoBneHbr B ocHoBHoM pa3BI'ITI4eM [ptlnoBep-
xHocTHor4 3oHbI Tpe uh H H ol4 trl4r ara H c I4 H B BOIOBMe UIaTUIIX
nopoAux. Ha xpamocpoqHoii crarun [oaroroBKt4 KpoHouroro
seMJ'lerpf lceHVA npt pa' lBHTHt4 acei icr,rt lqecrt4x neuxeHt' l i i  s
3n urreHTprurbHoii 3oHe 6yayuero oqara npoqBH,'Ict rlt.Itporeo-
AUHaMr.{qecKI,I I4 r lpenBecTHl{K B l l3MeHeHUqX ypoBHq BOnbI
B AByX C KBDKIIHaX BC,leAcTBlIe npe H MyUecTBeH HO yfipyro l't
AeoopMautr[ Bo.ItoBMeuarcuIHX nopoa.
,'lt'lTEPATYPA
1. AneKceea A.C.. benouacae A.C., l lerpeuxo B.E. a xoHueilut l t l  r" lHo-
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